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INTRODUCTION
Current knowledge about root canals anatomy is available to clinicians. It is mainly based on researches and case reports [3] . Thus, there are several dental anatomical variations unknown [6] . The importance of understanding and achieving an accurate description of both, normal anatomy and anatomical variations in teeth roots and root canal system (RCS), is relevant when dentists are going to execute procedures in zones surrounding roots and/or inside RCS. Then, exposed topics are of major interest to endodontists, considering that the main goal of endodontic treatment is to achieve a mechanical and chemical cleaning of the pulp chamber and RCS [3, 5, 6, 9, 10] . Within main causes of endodontic treatment failure, has been described incomplete removing of pulp tissue and microorganisms from pulp chamber and RCS [1, 3] . The causes could be a poor endodontic instrumentation technique or failure in identification of one or more root canals [2, 3, 5, 9, 10] . Thus, understanding root anatomy will contribute to improve endodontic treatment outcomes and increase success rates [2] .
Mandibular first molar is one of the most treated teeth. Also, frequently needs endodontic treatment [5] . Most of anatomical researches describes that mandibular first molars have 2 roots; a mesial root, with 2 canals, and a distal root, with 1 canal [1, 6] . However, anatomical configuration of roots and RCS of molars is variable [3] . Despite, there is not enough information available about morphological variations of RCS in specific to this tooth [9, 10] . A possible variation is the presence of a three-rooted first molar [1, 6] . First time described by Carabelli (1884) [cited by 1], was later denominated radix entomolaris (RE) [1, 2, 5, 6] . RE is a supernumerary distolingual root (DL), located lingual respect to the distal root [19] . Less frequently, RE can be located in distovestibular (DV) position. When this third root is in mesiovestibular (MV) position is called radix paramolaris [2, 5] . Usually, RE is smaller than the DV root (although could conserve a normal length) and often is curved [1, 5] , to vestibulolingual (VL) [2] . Most cases have a severe curvature (greater than 20º), which may even get to 90º at apical third [2, 6] . RE can be separated or partially fused to other roots, and 100% of cases have a single canal, conical [2, 6] . RE has no significant differences in prevalence by sex or by side of occurrence. Actually, in most reports, the incidence is bilateral and symmetrical [6] except in German population [9, 10] .
To determine the presence of this root is crucial in practice of periodontology, dental surgery and is important to achieve a successful endodontic treatment [9, 10] . RE identification requires making several radiographs at different angles. It is highly recommended taking 3 images: one image in orthoradial position, other with mesial distortion of 20-25º and a third with distal distortion of 20-25º [6, 18] . Even though retroalveolar radiography allows to identify the presence of RE, cone beam computed tomography (CBCT) provides more accurate information about inclination and curvature of RE [1] and provides a useful image for identification of the RCS and its surrounding structures.
Causal factors for this anatomical variation have not been clearly established. However, it has been hypothesized that the presence of RE could increase stability of the tooth, and would increase its alveolar bone anchorage. This additional retention might be needed in primitive human cultures that required greater masticatory efficiency. Therefore, the conservation of this third root could be a racial trait genetically determined instead of a tooth developmental abnormality [3, 11] . Different authors propose that RE should not be considered an abnormality, rather a genetic trait [19] . In fact, researches report variability in the frequency of occurrence of RE by geographic region [1, 3, 4, 6, 19] . Besides, RE has a high level of genetic penetrance, and this dominance would be seen in Inuits people; Inuits "pure" and Inuits--Caucasians have a similar prevalence of this trait [6] . Also, reports indicate that exist RCS variations by ethnic origin of individuals, and these variations seems to be genetically determined [3, 19] . Besides, studying tooth roots and root canal morphology is important not just to dentistry, also are interesting for anthropological analysis and would have a significant role as a genetic marker [19] .
Chilean people have a different ethnic characterisation compared to people native form other regions worldwide. Chile has a higher frequency of Amerindian people, which reaches about 80% [13, 16] . This conclusion came through the study of mitochondrial DNA markers (mtDNA). This method is based on the identification of four Native Americans haplogroups (A, B, C and D) through recognition of polymorphic sites. This methodology provides unbiased information about ethnicity of people, compared to family history or the place where people live (which could lead into failures in ethnicity determinations, therefore, to incorrect associations). Determining anatomical traits based on ethnicity is important, especially to discern if those traits corresponds to normal anatomy or are, in fact, anatomical variations. Considering that researches report some physiological variants and/or pathologies are more frequently found in determined people, and otherwise, relatively uncommon in a distinct cohort [7, 8, 12] , we can state the need to investigate anatomical variations of teeth and its characteristics in different ethnic groups.
This study analyse under morphological, imagenological and genetic perspectives, a case of double RE in mandibular first molars.
CASE REPORT
A female patient (27 years old) went to the dentist office for a preventive dental examination. During anamnesis, patient did not report any systemic or oral diseases. At clinical examination, it was not observed caries or other pathology (Fig. 1) . Some teeth had restorations with some aesthetic requirements (Fig. 2) . To complement clinical examination, we indicated a panoramic radiograph and bilateral bitewing radiographs. These exams did not show any pathology. It was indicated a scaling and a prophylaxis as preventive treatment.
During analysis of panoramic radiograph, the presence of three roots at teeth 36 and 46 was suspected (Fig. 3) . Due to the unusual of the case, and with the aim of discard the presence of other pathology (especially neoplastic) a CBCT was indicated. Patient was immediately notified about the situation, and she affirmed that never before was informed about it. Patient signed an informed consent form, and then a CBCT was made to establish the shape, number and orientation of the roots of the teeth 36 and 46. Also, a blood sample was taken. Leukocyte genomic DNA was extracted to confirm the ethnicity of the patient through mtDNA haplogroups analysis. This procedure was performed using polymerase chain reaction-length restriction fragment polymorphism (PCR-RFLP) methodology previously described by Lagos et al. [12] .
Subsequent to an accurate analysis of images obtained with CBCT, we determined that both first mandibular molars had three roots: mesial root, DL root (RE) and DV root (Figs. 4, 5) . To both teeth, mesial root had two canals, and DV; besides DL roots displayed only one canal (Figs. 6, 7 ). There was not found any pathology associated. Mitochondrial DNA analysis demonstrated the presence of C haplogroup, corresponding to Amerindian ethnicity of patient (Fig. 8) .
DISCUSSION
Human teeth are not invariables structures, so, are able to have morphological alterations. For each type of teeth, is possible to observe anatomical variations with variable frequencies. The presence of three--rooted mandibular molars is uncommon. This case report describes a bilateral first mandibular molar RE, considered an unknown anatomical variation [4] . In dentistry, clinical importance of three-rooted mandibular first molars are mainly in procedures to be performed close and/or in structures that are surrounding teeth roots (periodontology and oral surgery) and within the RCS. Here rises the importance of RE in endodontic treatments, where the highest rates of non-surgical treatment failures are due to the inability to identify and access roots and/or accessory canals. Therefore, is necessary to proceed carefully during treatment, and analyse radiographs in order to discover a possible supernumerary root. Determining presence of RE in mandibular first molars may be of major importance to achieve a successfully endodontic treatment, especially in complex cases, where clinicians must anticipate, assume their existence and look for an additional root.
Root anatomical variations are not always associated to a variation in the tooth crown that suggests an altered root form [15] . Therefore, in dental practice, a detailed radiographic analysis is necessary, especially prior to performing procedures within the RCS [14, 15, 17] . Existing results are consistent with this statement, where size and volume of molars crowns did not lead to presume any alteration in roots form (Fig. 2B) .
Although literature indicates that CBCT has a lower resolution than the retroalveolar radiograph [1, 2] , CBCT provides more and better information about orientation, shape and number of tooth roots, RCS and surrounding structures [1, 9, 10, 19] so, CBCT would be the preferred imaging exam to study the anatomy of RCS. Results of dental imaging studies are consistent with literature reports. Analysing radiographies (Fig. 3) and comparing it to CBCT images (Figs. 4-7) is clear that CBCT delivers more information about shape, number and orientation of roots and root canals.
Available data indicates that within the most probable causes of RE are genetic factors. Interestingly, there are not genetic or molecular studies supporting this theory. Actually, it is based only on RE frequency observed in specific ethnic groups, and ethnicity was determined exclusively based on geographical residence and/or using family names of people studied [2, 3, 5, 6, 9, 10, 19] . Determining ethnic backgrounds using these strategies may deliver incorrect data, because ethnic composition of people is heterogeneous due to migration. Adding that RE is an anatomical variation that has been reported in different populations worldwide, it raises the need to determine ethnicity through objective tools. Thus, nowadays these determinations should be done through molecular biology techniques that deliver objective data, helping to characterise a population more accurately. An available method is mtDNA haplogroups analysis [12] . This methodology assigns a precise ethnic characterisation. Then, we can correlate anatomical (and/or physiologic) traits to an ethnic origin and, finally, conclude whether a structure (or function) is normal or is a variation in specific people [7, 8, 12] . Consulted literature indicates that this would be the first case report linking a dental morphological structure (considered an unusual anatomical variation) with molecular determination of ethnicity. Although results are not enough to indicate that RE is an Amerindian trait, provides background for further studies, which will establish dental morphological characteristics of people according to ethnicity (determined through molecular biology). Besides the importance of this topic in clinical dentistry, describing and understanding normal dental structures and those considered anatomic variations by ethnic origin are relevant as well from anthropological sciences perspective [19] .
Finally, determining dental anatomical features for each ethnic group will lead to improving prognosis of treatments and will minimise accidents during RCS procedures.
